Introduction
In previous studies we reported biochemical evidence for the presence of aromatase in pig blastocysts (Perry, Heap & Amoroso, 1973; Burton, Gadsby, Saunders & Heap, 1979) . Other enzymes of the steroid synthetic chain are also present in preimplantation pig embryos, and oestrogens are formed from pregnenolone and progesterone in vitro provided co-factors are added to the incubation medium (Gadsby, Burton, Heap . Further work has shown that aromatase is detectable by the time of maternal recognition of pregnancy , an event that begins on about Day 12 post coitum (p.c.) (Dhindsa & Dziuk, 1968) , and it has been suggested that oestrogens of trophoblast origin may be the embryonic signal which initiates this event . In addition, trophoblast oestrogens have been implicated in the process of implantation since in certain animals implantation occurs after ovariectomy when the operation is performed in early pregnancy and progesterone alone is administered (Dickmann, Dey & Sen Gupta, 1976) . Pigs, sheep and rabbits are animals in this category and they differ therefore from murine rodents in which implantation does not occur in the absence of ovarian oestrogen secretion (Singh & Booth, 1979 (Brinster, 1965) Unconjugated oestrogens (oestrone, oestradiol-17ß and oestradiol-17 ) and neutral steroid metabolites were separated by thin-layer chromatography on silica gel 60 F254 (Merck, Darmstadt) by using the technique described by Challis, Harrison & Heap (1973) . Chromatograms were developed in the solvent system, cyclohexane : ethyl acetate (11:9 or 1:1, v/v) or benzene:methanol (9:1, v/v). After steroids were eluted, aliquots were counted. Oestrogens were characterized by recrystallization to constant specific radioactivity, or by the formation of derivatives (oestrone 3-monoacetate and oestradiol-3,17-diacetate) followed by re-chromatography. The techniques of acetylation, hydrolysis, chromatography and counting of radioactivity have been described elsewhere (Challis et al, 1973; Ricketts et al, 1980 (Kidder, Casida & Grummer, 1955; Gardner, First & Casida, 1963; Frank, Bazer, Thatcher & Wilcox, 1977) . It has been proposed that a mechanism by which blastocyst oestrogen production may prolong luteal function in early pregnancy may involve a redirection of uterine prostaglandin (PG) secretion away from uterine venous blood towards the uterine lumen, thereby protecting the corpus luteum from the luteolytic effect of PGF-2a . In the cow, maternal recognition of pregnancy occurs about Day 16 (Betteridge, Eaglesome, Randall, Mitchell & Sugden, 1978) and this coincides with the formation of oestradiol-17ß from labelled androstenedione by some conceptuses, beginning on Day 15 (Eley, Thatcher, Bazer & Fields, 1979) , and with the local increase in uterine blood flow (Ford et al, 1979) Greiss & Anderson (1970) also suggest an increase in uterine blood flow to the gravid horn during the preimplantation period consistent with uterine vasodilatation associated with local oestrogen administration (Greiss & Miller, 1971 (Allen, 1979) , or luteotrophic (Berg & Ginther, 1978) as in the sow. The association of superficial implantation and pronounced aromatase activity in the preimplantation trophoblast of sows and mares raises the possibility that these events are related; however, in the mare endometrial invasion by highly specialized trophoblast cells occurs between Days 36 and 3Bp.c. to form endometrial cups (Allen, 1979) . No parallel event occurs in the pig.
The occurrence of aromatase in the allantochorionic placenta of the roe deer is consistent with the increase in plasma unconjugated oestrogens that occurs with embryo activation and implantation and supports the suggestion of Aitken (1974) that the circulating hormone originates from the conceptus rather than the ovarian follicles. No physiological role has been described for this placental oestrogen production. The absence of aromatase from rabbit blastocysts on Day 6 agrees with the findings of George & Wilson (1978) who showed that it increased significantly only on the day of implantation (Day 6f-7) and reached a maximum on Day 8. The apparent absence of aromatase, however, does not mean that blastocysts or early embryonic tissues are devoid of steroid-metabolizing activity (Singh & Booth, 1979 (Flint, Henville & Christie, 1979) . These observations provide further evidence for the idea that preimplantation trophoblast possesses diverse endocrine properties.
In summary, a high activity of aromatase found in preimplantation trophoblast of pigs was not a consistent feature among those animals (cows and sheep) in which the maternal recognition of pregnancy occurs before definitive implantation. However, the similarity between our findings for pigs and those reported for mares suggests that trophoblast oestrogen synthesis may be associated with superficial implantation.
